Claims 



What is claimed is: 
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1 . A plasma processing apparatus for processing a substrate, comprising: 
a process chamber, comprising: 

a wall (refining part of the process chamber; and 

a device ibr igniting and sustaining within the process chamber a plasma for 
said processing; and 

a plasma confinement arrangement, comprising a magnetic array having a plurality of 
magnetic elements that are disposed within said process chamber, said plurality of magnetic 
elements being configured to produce a magnetic field. 
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2. The apparatus, a$\recited in claim 1, wherein said process chamber further comprises a 
chuck for supporting said substrate within said plasma confined in said process chamber, 
therein said chuck is spacecPapart from a first end of said process chamber, wherein said 
/pksma is ignited and sustained\n a plasma region between said first end of said process 
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chamber and said chuck, and whetein said plurality of magnetic elements are disposed around 



and extend along said plasma region\ 



^ 3. The apparatus, as rented in claim 2, wherein said plurality of magnetic elements 
Wtend substantially from said\rst end of said process chamber to said chuck. 

4. The apparatus, as recited in^laim 3, wherein said magnetic field has an azimuthally 
25 symmetric radial gradient. 



5. The apparatus, as recited in claim V wherein each magnetic element has a physical 
axis which extends along the plasma regionS 

30 6. The apparatus, as recited in claim 5, wherein each magnetic element has a magnetic 
axis which is substantially perpendicular to the physical axis. 



The apparatus, as recited in claim 5, wherein said magnetic elements are permanent 
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magnets. 

8. The apparatus, as raited in claim 5 3 wherein said magnetic elements are 
electromagnets . 

/■ 

9. The apparatus, recited in claim 5, wherein said magnetic elements are individually 
contained within sleeves. 



10. The apparatus, as recked in claim 5, wherein at least one of said magnetic elements is 
10 moved so that said magnetic field shifts over time. 




11 The apparatus, as recited m claim 5, wherein said magnetic elements are rotated. 



12. The apparatus, as recited in claim 2, wherein said magnetic elements are permanent 



a 

in 

s. 3 

in 

i^j 15 magnets. 

13. The apparatus, as^recited in claim 2, wherein said magnetic elements are 
\ x electromagnets. 

p 20 14. The apparatus, as recite^ in claim 2, wherein said magnetic elements are individually 

E 3 

contained within sleeves. 




25 



15. The apparatus, as recited in claim 2, wherein at least one of said magnetic elements is 
moved so that said magnetic field shifts\)ver time. 

16. The apparatus, as recited in claim 2 wherein said magnetic elements are rotated. 




17. A method for controlling a volume of a plasma while processing a substrate in a 
process chamber, said chamber denned at least in part by a wall, using a plasma enhanced 



0n^ process, comprising: 



producing a magnetic field insiae said process chamber with a magnetic array located 
inside said chamber; \^ 

creating said plasma inside said process chamber; and 
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confining said plasma within a volume defined at least in part by said magnetic field. 

1 8. The method, as recited in claim 1 7, further comprising the step of supporting the 
substrate on a chuck in the chamber, wherein the substrate is spaced apart from a first end of 
said process chamber, and wherein the plasma is substantially confined in a plasma region 
between said first end of Said process chamber and said substrate, and wherein said magnetic 

ay, comprises a plurality of magnetic elements disposed around and extending along said 
lasma region between said ^rst end of said process chamber and said substrate. 

19. The methock as recited in claim 1 8, wherein said plurality of magnetic elements 
extend substantially from said first end of said process chamber to said chuck. 

20. The method, asYecited in claim 19, wherein said first magnetic field has an 
azimuthally symmetric radial gradient. 

21 . The method, as recited in claim 20, wherein each magnetic element has a physical 
axis which extends along the plasma region. 

22. The method, as recited \n claim 2l, wherein said magnetic elements are permanent 
magnets. 

23. The method, as recited in c^im 21, wherein said magnetic elements are 
electromagnets. 

24. The method, as recited in claimijl, wherein said magnetic elements are individually 
contained within sleeves. 

25. The method, as recited in claim 21, fljrther comprising the step of cyclically changing 
the magnetic field. 
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